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| NEW, CONCISE AND CORRECT OPERATION | = A 


| 1 e ron rann An a e 1 2 8 = 
| Apparent Distance of the M 0 0 N. Ke. Ko 
P 1315 Iustration of the concise Operation" i in Fonuula 1 for 00 4 
clearing the Lunar Distancef og -the Effects of Parallas and _ 
 RefraGion, by Examples.” - | | - 8 
Wo EXAMPLE I. Fig. 2. | | 
The rad. CD, from a decimal line of equal parts, is 38“ 45 8876. 
3 ' Moon's hor. par | 
Zz is the arc of the app. diſt. of the centres . 1». 3g FA __ 
DL, Moon's. alt. 48* a“ of,,P= +777 U Tab, © | Tf . x 
. EP, Sun's alt. 27 -43 O0, Q= 491 B. A. 126 9536 r | 1 
Firſt Corr. MN, line equal pts. r e To nents eee 5 — 
3 Corr. as *777X 584 : 60 :; 24d. 3 11 Few rage : 144) * _ 
15 SN, line equal pts. is 0. en, e eee, 


F Third Corr. as *491X 584 : 60 :: 40 „ + 
; Ii. 2, R=5'9, V=(39") 9. Tab. v. c. 


* 
1 4 [4 $ „ 
Fourth Corr as 6 2: n 
as 90: 9˙6 :: 13˙1 ＋E 
K „ 0 
* 
SN 27 7 = — 
PR 4. ways 
n F * 
. 4 
R * . — — Wl ey — — 
. * . > * 
* * 7 * „ * . 1 4 : rue Diſtance 
f 4 | * — 34 * L 4. 828 - 
- „ * * 
1 
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2- * 
* per 19 B 
* * * yY * 
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= 
- . 
FI SY * 
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os Foy, 
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1 
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EXAMPLE II. Fig. 3. 


The rad. CD, line equal 47 is 54 47" = 54 78, Moon's hor. par. 
2 is the arc of the app. diſt. - - 41* 59' 67“ 
DE Moon's alt, a. 11' 48“ P = 71 . 
EP, San's alt. t4 32 33, O=*268, | | 
Firſt Corr. MN, line equal pts. is 20*45, + 20 27 


Second Corr, as *71Xg4*78 : 60 2: 20˙45: — 
SN, line Fae? Pts. 1 1 . * | 1 
Third Corr. as *268X 54* 6 600 :: 40: + 2 43 
; 62. — 5 RR nts 
Neuen 5 
True Diſtance 4 22 42 
| — 
EXAMPLE HMI. Fig. 4. 
The rad. cb. line equal, His. is 59 39 99“ 89 65 Moon's hor. Par. 
Zz is the arc of the app. diſt. = TEN or" 82 79 
DL, Moon's alt. 24 48. o, „PA N ret 
EP, Sun's alt. 14 11 57 a 1 
-Firſt Corr. MN, line equal pts. is 27 — .. 27 0 
Second Corr, as *443X59'65 : 60%: : 27: | + * £20 
SN= 352, | I TR 
Third Corr. as 26a X 59465. 266" : 5 + 2 15 
T=g's6, Rien, Ve=(54") 37. - HH Tg 5 
*Folirth Corr. as go : 28.8 :: 26.92 — 8 
ie 9245 . Mb 5 
5 Tire Diſtance 112 50 59 
e «Hh | | 
EXAMPLE 


E 
From My, Mackay on the Long. P. 118. Fig. 5. 


The rad. CD, is 59* 17 2 39˙ 28g, Moon's ve. r. 
Zz is the arc of £8 app. ain.” wart mw | CT 36: 0 
DL, Moon's alt. go? = 1 N. . 

EP, Sun's alt. 33 O, 

Firſt Corr. MN, is 23'3 

Second Corr. as *538X 59*283 : 60” : 2239 


20 CY 
SN=19'5 7 


Third Corr. as *582X 59'28g : 60” :: 19˙6: + 24 
 T=g'1, R=7'4, V=(51') 33. a Poe 
Fourth Corr. as go : 24'8 :: 25'6: | % X5: 
SN 7 A: | 3 
True Diſtance 68 13 4s: 
___—__=v> 
— 
EXAMPLE V. 


Fron the Requisite Tables, p. 41. Fi ig- 6. 


The rad. CD, is 60 5” =60*08g, en bor. per. 93 
Z 1s the arc of the 2pp. diſt. 502 87 4 
DL, Moon's alt. 53 66. O Pans, 88. 40 1. £#S:15010 
EP, Star's alt. 19 18 o, Q=351 - 


Firſt Corr. MN, is 1575 '8 93 
wha, Fr 5 as · 88 K 60'08g : 60 :: 155753 4 5 — 
40. 
Third Corr. as *351X60'08g : 60% : © 48: bes 2 16 
| . an 49'6 ; :: 10'9 3} + 6 
True Diſtance 50 26 31 
; —dd RIEEEE 


'B2 | | EXAMPLE... 


(6) 
EXAMPLE VI. 

From the Requisite Tables, p. g1. Fig. 7. 

The rad. CD is 58. 35 = 58: 583, Meon's hex: par. 

Zz is the arc of ©: og — log' 29“ 27” 


DL, Moon's alt. 41* 6 2”, P =" 697 
EP, Sun's alt. 19 g 36, 'Q= 347 · 


Firſt Corr. MN, is 28:85 — 28 51 
Second Corr. as 697 X58 583: 60 :: 28852 +. 43 
SN = 44. | | 
Third Corr. as 347 X 58· 58g: 60“ 22 44: = 2 9 
IT, R=10'5, V=(44') 248. 
Fourth Corr. as 90: 16 :: 14g: a5 2 
SN 7 = 445 7 = — 6 
True Diſtance 103 3 20 
A ————— —— 
EXAMPLE vn. 
E the Requisite Tables, p- 57+ 
The rad. CD is 54' 42“ = 547. Moon's hor. par: 
The conſtr. being made with the app. . diſt. - - 43 35' 42" 


And the Moon's alt. ge 38“ o“, PD 18. 


Star's alt. 21 17 0. 2 = 22. 
Firſt Corr. MN, is 


Second Corr. as *1 $2. 7: 60“ :: 5˙% 9: ＋ 
SN 25 
Third Corr. as *22Xg4*7 : 60” :: 2.2582 — 11 
T=8;, RN 5, = (54) 57. | 
Fourth 1 as eee 30's * + a 
N True Diſtance 43 31 2 
== — 


A Demonſtration 


CE) 


A Demonstration of the Concise Operation for clearing the Lux An 
DrsTANCESs from the Effeds of Parallax and Refraction, as given 
in FoRMULA I. | ee og 


Fig. 1. is the well-known conſtruction for this purpoſe exhibited in the 
writings of M. De la Caille and M. De la Lande, and farther illuftrated by 
the latter author in his Aſtronomy ; afterwards adopted by Mr. Mackay in 
his accurate and uſeful treatiſe on the Longitude, and by ſeveral other 
writers, —in which HD repreſents the horizon, Z the zenith, DL the appa- 
rent altitude of the Moon, and LL its almicantar : alſo Zz denotes the 
apparent diſtance. of the objects, EP the apparent altitude of the Sun or 

tar, and PP its almicantar. Moreover, ol oy the Moon's given 
horizontal parallax ; and MN, the principal effect of the Moon's parallax 
in diſtance, or the Firſt Correction, ſubtraftive or additive as it falls to the 
right or left of CZ, Conſequently if CD be expreſſed in minutes, MN 
w1ll be obtained in the ſame denomination.* f NRA 

This part of the operation of Rag. the First Correction is therefore 

reciſely the ſame with that ſhewn by the various Authors juſt mentioned. 

he inveſtigation of this will not be obſcure, if we only conceive a ſpheric 
triangle to , formed of the apparent co-altitudes of the objefts as ſides 
(having its vertical or included angle in the zenith) and the obſerved diſ- 
tance as the baſe, that is. of the arcs ZL the co-altitude of the Moon, zP 
the co-altitude of the Sun or Star, and Zz the apparent diſtance; the paral- 
lax in diſtance will then be expreſſed by the product of the Moon's parallax 
in altitude (DL) into the coſine of. the angle formed by the ſpheric triangle- 
at the Moon L; which is demonſtrated by every ſcientific writer on Aſtro- 
nomy. The ſame alſo holds good in reſpett to refraction. Now, the 
parallax of the Moon in altitude is as the coſine of its rent altitude; 
therefore if CD repreſent the Moon's horizontal parallax, ML, the coſine of 
DL the Moon's altitude, will expreſs, or be analogous to, the parallax in 
altitude. And ſince MN is the coſine of the angle oppoſite to zP in the 
imaginary ſpheric triangle above alluded to, that is, the coſine of the angle 


at the Moon (vid. De la Lande's Aſtron. tom. g. p. 723), it is then equal to. 


the 
® It is ſcarcely neceſſary to obſerve that the conſtruction for MN is exactly the ſame, if we draw 
only CZ, Cz in the given angle, taking CM, CS, the fines. of the arcs DL, EP, and drawing the 
perpendiculars ML, SP, But this would evidently be leſs accurate, on account of the fines; and. 
more trouble, by drawing the perpendiculars. | 5 Sg. | 


(8 ) 


the parallax in altitude maltiplied-by the coſine of the angle at the Moon 
eſteeming ML as rad. 1. that is, to the parallax in diſtance. If therefore 
the radius CD in the conſtruction be taken equal to the Moon's given hori- 
zontal parallax in minutes from a ſcale of equal parts, MN meaſored on the 
ſame ſcale, will give the First Correction alfo in minutes, which is the prin- 
cipal effe& of the Moon's parallax in diſtance, and is ſubtratiive or additive 
as the angle at the Moon in the ſpheric triangle alluded to is acute or obtuſe. 
In the former caſe MN falls to the right, and in the fatter to the left ef CZ. 
Conſequently if the angle at the Moon be a right angle, this correction 
vaniſhes. Hence the firſt. part of M. De la Catlle's is de Reduction; 
or Mr. Mackay's ſcale 1. plate V. 7 130. | 

By the ſame reaſoning, MN will be expreſſive of the effect of the Moon's 
refraction in diſtance. But as the refractions are not governed by the ſame 
laws as parallax, it is neceſſary, in order that ML may have a proper relation 
to, or truly repreſent, the refraction in altitude, that CD expreſs the refrac- 
tion of the altitude divided by the coline of the altitude; then will MN, the 
part of ML, expreſs the reſraction of height (ML being accounted rad. 1) 
muhiplied by the coſine of the angle at the Moon, and conſequently give 
the true value of the Moon's refrattion in diſtance. Therefore, fince the 
refraftions are found at different altitudes to be in the inverſe ratio of the 
coline of the altitude, we ſhall have, by aſſuming any determinate hori- 
. Zontal parallax, ſuppoſe 60“, the following theorem for conftrutting a ſcale 
or table of the Corrections for refraction in diſtance, which is again ſimilar 
to M. De la Caille s Chasts de Reduclion, or Mr. Mackay's ſcale ad. plate V. 

50 NX mat. corine alt. rad. 1 
—— — uBt.ͥ ꝛQÜ— P, 
Nefract. of alt in seconds. Gs 2. Sap 

and from whence, by I. Reg. Tables, the numbers in the annexed Tables in 
e Formula have been computed. This table is therefore adapted to the 


oon's hor. par. 60“, and to 1 minute or 60 ſeconds of radius. Hence to 
reduce the value of MN to any given hor. par. it will be . 


as CD (given par.): x :: MN (firſt corr.) : 2 


= 4 


| | > "> 2 MN. 60MN 1 
WT 
* PXCD : 60% MN : the Second Corr. in sconds ; 


(9) 


4 , . 
H being the number in the Table correſponding to the Moon's altitude. If 
the angle at the Moon be obtuſe, the corr. is ſubtraftive ; otherwiſe additive: 
If a right angle this correction vaniſhes, _ | 
The Third Correction for the Sun's or Star's refraftion is determined pre. 
ciſely in the ſame manner; SN having the ſame relation to EC, as MN. has 
to CD. That is, ; | 
60XSN | 
——— = (or QXCD : 60” :: SN :) the third corr. in Seconds ; 
OXCD | | | 
Q being the tab. numb. anſwering to the Sun's or Star's altitude. If the 
le at the Sun or Star be acute, SN falls-to the left of Cz, and is additive; 
otherwiſe ſubtractive: If a right angle this corr. vaniſhes. 
| The Table for the Fourth Correction in the Formula. is computed by 
means of this theorem, | is 


4 pv X Sg. root. i- 
7 f 3 
1—2 p : 
in which v is the Moon's Pat. in altitude, or in diſtancce, and p the fine of 
one fourth the nt altitude or diſtance to radius 1. Hence may Mr. 
Mackay's ſcales 4. and 5 be conſtructed. This correction may how- 
ever be computed by Aabnent methods, which will be obvious by conſider. 
ing the properties of the ſpheric triangles from whence it originates; and 
from whence alſo it will appear that if the diſt; exceed go deg. the corr. will 
be ſubtractive; otherwiſe additive. | , | | 
The correction for the Sun's parallax depends, like corr. third, on the 
value of SN, and will be found- from computation to be nearly in the ratio 
9 ; the error ſcarcely ever amounting to one ſecond ; and is additive” 
or ſub 80 


tractive as the angle at the Sun is obtuſe or acute. 


_ » tas. 1 £6 s Þ * * 4 4 p . * 2 7 of n : C | =_ 
— n a urn 9 1 2 * 3 2 AN « - * « * ** WT I. 4 ke « 7 9 8 * 3 I 3 
„ 2 " = * - . oy 7 1 L 7 r . 7 WE p #26; 7 8 . 121 * * * = « * © 3 N N £ 
. * 8 * Vie N N o * * 11 | _ 4 2 » 2 vo. — . of 
* 8 8 S * 7 ; J by i N 0) - SR 5 A Y S 5 17 N 4 5 4 4 8 * Fr OCD. * , 1 4 * NS ** 
— * 4 » | * 7 1 * #0 AS Ro * = 93 — A PR 3 SEX #4 3 $ 
\-& 1 , % ** * „ £5 * « 7 4 0 * g * . o wad F: F 1 5 - * 82 5 5 
** » = ond, ATTY * 2 "_ al 0 x5 I. ng 4 - . * * "to; 2 A = ”.4 9 = F . 1” Pe, 4 A > e 
* = , 7 4 pe ST \ 4 N 7 * W e * * 
— 1 8 4 A - 4 * -= 5 » * 4 a E * * 7 7 9 * 
a * * ” 4 = 4 Lak, * * _ 1 2 - 
| | 3 e 
— 2 « x xo FREY "BY" V 
* * „ * 4 4. > 
Tas. * a „ 18 
: 2 * 


- = 
bh; \ 
4 * 42 9 = 
54 
2 . * 1 


— 9 


6 — 4 ET” 
"4 * = IS © 5 
e 1 


g 0 2H 
.+ .-* OCCASIONAL REMARK ST . 
IST » vob ® 2-4... 4 3 . Hof a 7248 4 ES. - TS Bl .. 
— — 9% e | OY 
ang onlag al 0.4137 © WIG 3? © RG Abs 1. he S740 00 FT 3 
n Desiderata, the principal 'defign f ; 3 
which was to bring forward to the MaginzR—A New and Complete 
FORMULA Nr expediting the Computation of te Longitude at Sea by means of * * 25 
the Lunar Distances, including a Concise and Correct Mode of Calculation for cleat- _ 83 
ing tele diſlances from the eee of Parallax and Refraction without the uſe of 9 
ver ed vines, as given in p. 27, of that treatiſe, —I caſually introduced, among other 75 
= matter, a Kind of approximate method for the latter purpoſe, which was intended 
> to be uſed occaſionally; (within certain limits) merely as a rough expeditious proof 5 
1 or check to the more complex proceſſes by computation ; or, as à ſubſtitute for tem 
_ hen S was requiſite, And to this I conceived I had an undoubted - 
= A, Ahe as the conſtruftive part was manifeſtly the ſame with that ſhewn-by M. De a ꝙ ff 
4 Caille, M. De e Ten and ſeveral other writers, and the ſuble- » © r 
2 - quent, or cmputaüive Part imm nely deducible from an approximate rule that * * + 


; 57 | had been diſcovered upwards of twenty years ago, and ſinde 
3 taught to ſome hun i 


” Corr ion in each example was then found by this conſtruction and the line of 


a 


N 


that time publicly * -- We 
of perſons in Mancheſter, Liverpool, Briſtol, &c. It is BY 


a careful and extremely ſerupulous compariſon of the whole of * 


1 * 1 
4 ; 1 Py = 


_— mo near twenty-five years ſince the late Mr. Jeremiah Ainsworth (a Gentleman 
—_ :- well known to the mathematic world by his very extraordinary abilities) and myſelfk( w 
_— —- attempted to inveſtigate a concise practical method of performing the problem under 
= conſideration at ſea. Oh examining the conraeion 5 adverted to,.it required o £3 
1 great ſagacity to ive, that as CD was the Moon's Hor. par- in e e Rh Et | 
1 x ; _ always between the limits of 62 and 59, that a line of chords of the ſame radius wit. 1 
db weuldmnot ite-diffifions# at- leaſt? in the former part of the 
8 EN | TE fror ; | degree a - minute. And | 
EEE, - in 1 when the | Moon's parallax was at about a mean 
8 . * the chords might be «ſubſtituted for the egual parts to one-half 
8 * t o ing any material error. But when the. 
IIS valug of, MN became conſiderable, and the Moon's: par. exceeded the mean, the; - 
* chords gave the value of MN tgo-little, . On the other hand, if the Moon's par. 
75 " was leſs than the mean, MN was found to be too great by the chords. It re- 
7: muained now, therefore, to find a conciſe . that would not only coun- 
= -+ * _ teraft theſe errors ariſing from the line of chords, but, at the ſame time, . ** 
wdcompenſate for the remaining correttions owing conjointly to * of both -- 
25 5 Mi obſerved bodies, and the parallax of the Sun (if uſed). e only ſimple me- 
< thod of eſſecting this ap to be by a mode of induction. Several ſeries of © 
5 Examples were accordingly accurately calculated, principally by the rules given. , 
in the Nautical Almanacs of 1967 and 1972, with the Moon's hor. par. at the | 
8 inter half a minute each, taken both ways from the mean to its utmoſt limits, 
. a ole correſtion of each example noted down. in fegular order. The Firat | 


8 FY 5 — . , * * , TP b 
* a "22278 
| ew) 
8 FS the refults in a variety of 3 with this correction (t quantity of ich 
E297. _ evidently on the obſerved altitudes and diſtance of the objefts) and the 
. infant or non quantities as data, which could be no other than the Moon's 
£57 IN greate leaſt, and given hor, parallaxes, it appeared at length that a near value f 
„ the — correfiion Oy would i in n be obtained from the expreſſions | 
IT * I yd per * ab Nag 1 | 
"<2 WE nder a is the Krit corr. from the line of W U 15 Moo 's given hor. par, 
het Do ind'p the greateſt (62), and 9 the leaſt parallax [59')..” The former mer being = 
TM : 4 a is ſubtractive, and the latter when à is additive, which gives this remarkable rule, 
ien ile first corr. is —, multiply it by the Moon's given for. par. eee 
>.  produttby G, the quotient is the whole correction gubtractive. But if the first corre 
. mmm e Are nenen r 
: 4 AEST Given a = 36, b = 58; p=62 ; ; benee —absp + =— 37. 40% 
eme whole correction. See Naut. Aſtrom. p. 206. 
e. . Given 4 = 28, b=5475, 163; bence . ab 4 =+: 22”, 48 ; 
$14 \ SANEY the whole correttion. See . 44 of a treatiſe, 125 
3 * | - : f We * 9 2 + 2 9 
r eie this. lubjeft ſome few. years after, wha view ide ta roper f 
cwoCC Correction to this 439 5, when MN had 4 conſiderable es od . 
deen differing ſo much from the equal parts or proper meaſures of CD, -as to oe. - 
3 on an error in the expreſſions for the whole correction, which rendered the rule 
= | uſeleſs in ſuch caſes, and by no means __ w_ nded on at ſea; it was G . _ | 2408 
WS: © method too tedious to be pointed out here, that the expreſſion LSE: % _ < 


. n "Xp 
2 . a was in beende nk by i a LO, and — T. na" . 2, 
FE = 

15 ex —; the chords giving the value: of MN ws little when _ 


p$—6 | b+1 f PSY 5 = .. 


* 7 — 5 2 
py Metis _ +... _ 
ern „ Wines une Þb rn | 2! » "= 
h rule nt limitations, was! loſened by Mr. Aowerth wd else r 
pool paperi about the year n > 
3 W | 1 


bg -1 © F t mv 137 2 
= . hence the formet rſe Bad ire 2 IN 17 
77 9 . go+1 > +1 | | 


and + —— . a. Thar is, — To the Moon's given hor. parallax, and 1 


to Us 3 parallax if a be—, or leait 7 a be ＋, add 1. Divide the. 
former sum by the latter; and multi tp the quotient by the first correction: 
He produl is the whole correction of the a Irene anc which 1s Ca 
tive or qubtractive, according as the value of a is + or —. 


. This correfted rule I have alſo to ds cheſs ee yeard ani 
wards'as an ufeful Aer rs. a — Al bestes to be abſclatety de a 
ony having its de in ſome meaſure as the former, which. ſhall p y point 
= out. Theſe rules, Meere were found to be ſo convenient at ſea, mo no great 
© | accuracy was or by way of check to the more opefoſs utat ions, t 
| | about four or . ] was ſo much pteſſed by —— to 
publiſh them, I drew up a few Formule adapted to facilitate thoſe calculations that 
are in general uſe among ſatiien, , ane lng with tick tis cone macho of k 
clearing the Lunar Diftatices, ace near ly in the form they ; 
now make their appearance. But et bee I had 3 prepared them for the 
a new publication om the ſi of Nautieat Aſtronomy Yo. exhibited a method 
Qs ſimilar to w . 


= of performing the of the Launer Diſtances ia many ref 
i | own : the prfrming the problem of th eſſerm ially the fame with that 1 had adopted from 


- 


the authors np gs e — the computative only 2 
different mode of ex ng the very ſame ton aL latter deer 
Las ſoon convinc — in reducing the expreflion 


b+1 p—b.o 
— 4 to + — — . it was evident, that as this denoted. the. 
þ 1 4 


; whole correQtion, and — à was in this _ the Hirst corre&ion from the 


chords, the computative or Second port of the corr. muſt be given by 
TSS. henee obviouſly aroſe this analogy, as pon : greh : 4 
2d. 4 that i is, as 63 : 69—b :: a: ſecond correction: The rule I lately 
— inthe Formula: In like manner + on a appeared 


*. 8 
a to 


— 


( 13 ) 


to be reducible to + ——- + @; hence, in this caſe alfo, + a is the 


k 1 | | 
rst correction, and the second is had from this analogy, as q+1 : b—9q :; 
jt ad. corr. that is, as 54 +: 6—53 :: a: ſecond Wages, . 
which was given in the ſecond caſe in the Formulg. | 


Now it is very evident that other forms, by contraction, &c. of the above ex- 
3 or of their deduced analogies, may be cafily obtained; as for inſtance, by 
ividing the antecedents, or conſequents, by ſome number of which one or both of 
them may be a multiple, &c, But of what uſe or advantage is this, unleſs it be for 
the fake of 9 originality ?-—The analogies are certainly more Hmple in their 
firſt form, as it will ſeldom — the other term is diyſſible by the ſame num- 
ber without a remainder. The deduced analogies are 
63 : 62—þ : 4: 2d, corr. and 54: b--53 :: 4: 2d. corr. 
Here 6g is diviſible by 7 or g ; therefore 
: 7 ad. corr. or, 7: 6g—b : 2 : the ſame corr. 
And 54 is diviſible by 6 or 9; hence 5 
986 :: 3: ad. corr. or, 6: b—gg x: = we ſame corr. 


9 : Gab : 


And would not the dividing by any other number in like manner bring out the 
ſame concluſion? This ws onto is convinced of, if he has but attained 
the rule of proportion; and therefore the forming of the analogy by ſaying—®as 9, 
the difference of the greatest and leatt horizontal parallax, Sc.“ is merely vox et 
_ praterea nihil—an unmeaning expreſſion, evidently introduced in this place to 
give the procels an air of ſcientific myſtery ; as it would have been as ne to the 
purpoſe, and with equal propriety, to have faid, as g, the number of the musical 
nymphs, Kc. or, as | ag number of wise men of the East, —the renowned champions 
of christendom, &c. &c,—— But enough,how oft is the ſentiment of the Poet 
verified—Decipimur apecie refit 1 75 | . 


- 


eee 
. is == *—— bence the former rule flood cotretted . 4, 
22 n : * 
and + —— , a. That is, — To the Moon's given hor. parallax, and also 


. r 
to its greatest parallax if a he, or ledit if a be +, add 1. Divide the 
former um by. the latter; and 5 the qustient by the first correction: 
tie produt is the whole correftion. of the apparent distance, which is addi- 
tive or qubtractive, according as the value of a is + or —. 115 


- "This corrected rule I have taught alſo to pils for theſe twelve years and u 
wards as an uſeful approximation; but 1 to be abſela depended 
on having its defects in ſome meaſare as the former, which. F ſhall p ly. point 
out. Theſe rules, ter were Lo to be 8 convenient at ſea, 3 great 

accuracy was required, or by way of check to the more opefols computations, t 
about four or 994 — 1] was ſo much prteſſed by ſeverat ſrafaring Gentlemen to 
publiſh them, I drew up a few Formule adapted to facilitate thoſe calculations that 
are ir» geverat uſe among ſcamen, and along with theſe this eontiſe method of 
clearing the Lunar Diſtamces, aceompahicd with exampI nearly in the form they 
now make their appearance. But before I had properly prepared them for the 

preſo a new publication or the ſubje& of Nautical Aſtronomy, ex hibited a method 
of performing the of the Lunr Diſtances in many reſpetts ſimilar to m 
own : the coniſtruttive part being efſentially the fame wich that I had adopted from 
the authors before-mentroned, and the computative part appearing to be only 2 
diflerent mode of expreſſing the very ſame operation as mine, In this latter reſpet᷑t 
Las ſoon convinced, for in reducing the expreflion | 
Tm v to e — 4, it was evident, that as this denoted. the. 
whole correction, 1 4 was in this caſe the firs? correction from the 
chords, the compiitative- or Second part of the corr. muſt be given by 

p—bea _ | 2, ob 

+ ——=; henee obviouſly aroſe this analogy, as p$1 : p=b :: a+ 


+1 : | | | 

2d. corr. that is, as 63: 62—6 :: a: ſecond correftion : 205 rule I lately 
; 1 

ge for the firſt caſe in the Formula; In like manner + path a appeared 


— 


to 


, 


( 13 


to be reducible to + . + 6; hence, in this caſe alſo, + v js the 
3 1 dA | 
first correftion, and the Second is had from this analogy, as q+1 : b—q :; 


5 
4: ad. corr. that is, as 64 b—53 :: @: ſecond correftion ; the rule 


which was given in the ſecond caſe in the Formulg. 


Now it is very evident that other forms, by contraftion, &c. of the above ex- 
preſſions, or of their deduced analogies, may be cafily obtained; as for inſtance, by 
dividing the antecedents, or conſequents, by ſome number of which one or both of 
them may be a multiple, &c. But of what uſe or advantage is this, unleſs it be for 


the ſake of —__ originality ?-—The analogies Are certainly more ſimple in 16 | 
; ; , th n 


a er ce Ng, 29 
63 : 62—3 :: a : 2d. corr. and 54 : b—53 :: 4: 2d. corr. 
Here 6g is diviſible by 7 or g ; therefore 
9 62-53 :: 7 2d. corr. or, 7: 6g—b : 1 2 the ſame corr. | 
And 54 is diviſible by 6 or g; 5 
9 3: b=gg :: 3 ad. corr. or, 6 63g * = dhe ſame corr. 


And would not the dividing by any other number in like manner bring out the 
fame conclufion ?P—This every ſchoolboy is convinced of, if he has but attained 


the rule of proportion ; and therefore the forming of the analogy by ſaying—* 28 9, 


the difference of the greatest and least horizontal parallax, &c.Yis merely vox et 
praterea mhil—an unmeaning expreſſion, evidently introduced in this place to 


give the procels an air of ſcientific myſtery ; as it would have been as much to the 


purpoſe, and with equal propriety, to have faid, as 9, the number of the musical 
ristendom, 


—— But enough, —how oft is the ſentiment of the Poet 
verified—Decipimur apecie refti lo. „„ 4 


C2 


nymphs, &c, or, as 2 number of wise men of the East, - the renowned champions 
of c c. & 


I 
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Cautions to SEAMEN respecting the Concise Method of clearing the 
LUNAR DISTANCES, as given in the Treatise adverted to; 
and which were intended to have been added as à necessary Note 
to p. 43, of the SEAMAN's DESIDERATA, Bad ihe first Impres- 
sion of it not been suppressed. | N 


— —— — ẽ ũ : — 


E any mariner ſhould implicitly rely on, or put too great confidence 
in this method of clearing the Lunar Diſtances, it has been thought 
proper to point out to him its ſeveral imperfeftions, and the inaccuracies to 
which it is liable. | ks. 3 

By this method it appears that the eſtimated or second correction has ſuch 
a dependance on be Fore, that, whatever the difference of the greateſt or the 
leaſt and the given hor. parallax of the Moon may be, whenever the 
latter correction vaniſhes or becomes o, as it evidently muſt do when the 
angle at the Moon in the ſpheric triangle before-mentioned is 90 degrees 
the coſine being then o, and the points M and N in the conſtruttion 
coincide) the ſecond or eſtimated part of the correQion muſt vaniſh, or 
become o alſo. Here then is one glaring proof of the incorrectneſs of this 
methad, and of its inconſiſtency with true principles. For the value of 
SN, which is expreſhve of the refrattion of the ob; 


ect from which the 
Moon's diſtance 1s obſerved, exiſts entirely inde ——_— of the quantity of 
MN, and has, in this caſe, nothing to counteract, or diminiſh it, but the 
conſiderable eſſect of the Sun's parallax in diſtance, if that object be taken; 
except indeed the ſmall fourth correction, when it happens to be affetted with 
a.contrary ſign to- that of SN; which, however, can never be equal to it, 
unleſs under the occurrence of ſuch part:cular circumſtances as fcarcely ever 


happen in practice. The following inſtance will fully juſtify this obſerva. 


uon. | 
The Moon's diſt.. irom the Sun 68* 35 40” 
GIVEN Sun's alt. ; 19 19 O0 Re . the 
* = } Moon's alt. | 65 o o (truediſtance 
| Moon's hor. par. B 


In makiog the conſtruction, the points M and N will be ſound exactly to 8 
| : | | coincide ;. 


US" - 


(en . 

coincide ; hence, by this method, n is no correction nece 
the apparent diſtance of the centres is the true diſtance, viz. 68 — phe 
Let us now from theſe data find the true diſtance by the .new operation 


”o in Formula I. From the ſame conſtruction MN is = o; but SN. is 
ound to be 50'4, from the ſame line of equal parts that CD is 59'28g, the 


Moon's hor. parallax. | 


Therefore, App. diſt. r 
Firſt . — PE”, el 
a e r , 
= 504, Q ="352 (Sun's alt. 197 19") | 
Third corr. as 952 X59 283 : 60 N : 2 25 
\ T=g'11, R=o, V =(25') 84, | Ran FE 


I++ 


Fourth corr. as 90; 24'S$ :: 84: 
Nd T. e . 

True diane, 68 38 o.. 4 

. — — . f 80. 


As a further confirmation, let the true diſtance be computed from the 


Formula p. 27. 
Corr. — „ n „ 7 
App. alt. centre 0 o 125 3 
mr Par. 59 17 * 5 +: C4 37 

„ 0 5 o — n 8 b 72 

Corr. Sun's alt. Refr. Be ay 3 

Baun's alt. leaſt | 5 |. 

* Moon's app. alt. 65? o' O | : 8 5 + 7 10 175 | 4 
Sun's app. alt. 19 19 © e Ie rs . - 

ee, > along. e + 45.41 0 Y 
Diff, true alts. 46 8 Sat; + 4 | 
LR 7 f ; | | 5 5 4 

Dir. -- 8 


* It is evident from Fig. 1. that this 8 will al + tak . b 1 coline of 
apparent diſtance is to the fine of the Sun's (Star's) 3 8 is to \ wg age” the 2 "Ex 
; For in the triangle CMS, coſ. ang, C1 CS:; rad, ; CM. : che HE 


( 46 ) 
D 


N. C. 60855 
. 304967 | 
r 
, 6 
g s alt. and hor. par. IX. R. T. 97993391 
— N. N. 328683 688895 
True dil. 68“ 38' 1 N. C. 3649. 
3 then is an error of 2 20” — th Lunar dilance | ethod 
under conſideratiop, which, accor: borary motion, 7 obſerved 
bodies, would oeeaſion an error in t — 17 de from 60 to 70 miles. 


And numbers of examples might in this caſe be n where the errors are 
much maxe danbderable,. -amounting.'to even 150 miles and upwards ; and 
« thi does not ariſe from any qo rope or uncertainty in the con- 
 Aruftion, but Le — 2 28 238 itſelf correCtions relatin only 
10 che fraction, which à bare inſpeſtion of Fig 
—_ will. evince. For _—_— will have the ſame value, and the f lequent E 
: - mated correction will be preciſely the ſame (with any other " Zx 
_ -.. andi altitudę e whether SN be o, or . ty whatever.) 
= „Again, it follows from this method, that there _y be 2 4 ſub. 
—_ 5 ſequent ee 29g to the first, when the Moon' s gi e is at 
3 deten par or least, as the difference between the REN em bor greateſt or 
Nax then vaniſhes, or becomes = o, an — — the the fourth 
. — 1 corretlion becomes o alſo. Another glaring proof 
__ ol the 3 of this method. For, as wh. = that the-exceſs or 
—_. . defeft of the value of MN by the chords, with kei 
—_— . tbe line ot equal parts (of which CD is the Moon's given hor. parallax in 


tiſie, and wholly unſupported by any mode of reaſoning by a 
as Wil __ appear on. a proper 9 and be fully confirmed 


1218 
* It be im here to obſerye to the Mariner, that, at a mean, one minute 53 1 
2 1 occaſion an error in-the Longitude inferred from thence of. a 
| K error reſulting in Longitude from an error in diſtance, is as the diurnal motion —— 
—_— to de Thus, ſup ſe tho Moom's - diurnal motion to be 139 104, 4 min. of . 
3 360 degrees. po 4 
—_—_—  . * 10 49 error in Longitude.— De la Lande. 


932 5 


* 5 | « minutes)" may corre the errors ariſing from hence, 2 vague and unſcien- 
_ | xiniation ;_ 


by 


6 ai” yy 


by triaf.* 0 The follow 
a ertion. In dig 
| rb, it, 


oon's alt. 50 o © ed. the 

GALA TY Star's alt. 10 o o ftruediflance. 
| Moen's hor. par. rr 0-0 | 

The conffroftfon being made, and MN meaſured from the line of chords, 


(#5 


1 


7 


4 
81 25 38˙ I” 3 


the firſt correction wilt be found to be 34, which is =, "Therefore 
81* K oF == 7 90 81 20 8% the true distahee according ts this 


method; for the 


d corr. vaniſhes, being as 63: 68: 


$2. go” : o. 


Now, let che example be performed by the operation in Formula I. and 


we ſhli 


R = + OF75- 


5 
4 * 
Ss + 


(40% 20. Hence 


Din 


ing inſtance may be adduced is Verity the 


| ve MN == 3:7, and SN = 4&8, from the line of equal parts; 
and from all. xt, harman we find P=8035, Q=:1456 ; ao 116, 
| 83 App - 


* Any perſen.who.will take the trouble, or may think it worth his while, may ſoon be convinced 
ol this by the following proceſs. —Let a lige of c 


* 


ds be laid. de 60 org. ill be-ſufficient), 
and to the ſame radius or diſtanès ſevera} lines of "equal parts be adußted, w ae hs ure the 
Moon's hor. parallax-from 62 to 337 the greateſt and leaſt limits, Now, let ſeveral aſſumed values 
of MN be taken from the lice of c 
according as MN is — or +, with't 
placed in regular order. Let the f 


as the firf correſtion, and 


tie cltimted; correfiidts made 
be Moon's gener ple ade lee. 


according to the Moon's hor paraHexy emethey will each expreſs the true corr, for the Moon's par. 


in diſtance ;' and from theſe ſeveral 


% 


values 
rule in þ; 8, sad each of theſe cofreGions 


MN, let the fefraftions in diſtance be alſo found by the 


placed as before in ſuch 


is made 


1 


er. to form a pro 
com riſon between the reſults of each. The various inaccuracies of t 22 will 1 “ An . 
in full view,—exceeding, or falling ſhort of the truth in the moſt irregular manner; and very ſeidom 
approccinng to it, or coinciding therewith, hut, as it were, by mere accident. And in man 
cales, 


it is remarkable, that the fecond correftion makes it till more erroneous. For when tha 
x exceeds the meat (57 che chords, in general, give the first cor 


Moon's 


r, too little, and 
currection, 


when leſs than the mean, too much i hence, DMN(a) be A, inthe firſt caſe, the whole 


q 11 b 
which is expreſſed by . 4 N 78) will evidently be fill leſs, ſince 5 the gre 


. 


„ muſt 


14 1 d . 1 * | $7 
exceed 4 the given parallax.” And, in the latter cafe, if MN be +; the nut cory # 3» a bt | 
be filr möte ſince 5 the teat parull is Nef chan ,. This is on tl INE be . 
ee e 


ther eorr ts 


What relate to ne Mood: for it is cid 
correttions ariſmg from the other qhjett 


and therefore, on this aecount alſo, if the reſult: 
thrice; Ir would be thdleſs to enumefatę alf the 


remarked, t Hat this method has nd ref Way — 
to 


t 
on 


mpar 


if 
n 


from 


r the „it. muſt. mere 
| iiſperfeltidiis CARR 6 0 85 bi Mi 
method ih a true ptocels exhibits ;- and therefore, od the hole it eat oh dunte 
operation, to which no perſecꝭ rules can be adapted — 
0 1 0 more complex, intricate and emb: $ 
the f depencktng on the: value of nl 
mikutes, and the other corrections in general but ſmall ones and in 
may ſometimes bring out a concluſion that is not much erroneous. 


decounted a c 


ur — they Woald be f f 
than any laben er 
being Wir iy: correttion in . 


Seconds, the ſubſequent eſtimation... 


» 


1 WP . diſt. ; » * « ; # ; 0-3; 3 T THY Br? 23", 38: 8 1 
Firſt corr eo LY. 


| wy 3 42 8 
Second corr. 1 
Third corr. g | 4 1 
, " 4 2 3 


Fourth corr. 


. 1 


a True diſtance *' [2 81 24 3 
| 0 ns By computation alſo from Formula p. 27, nity | 
> Corr . Moon's alt, * 0 39˙ 5 

1 Corr, Star's alt. o 5 15 | 


1 . | ; Star's alt. leaſt bs 426 44 18 f L 
_ £34 Diff. app. als. 40 %] l VMoPN 


pDiiftf. true alte. "35 008-46 it 

Diff. true alts. 40* 44' 18 N, C. 757699 | 
5 8 App. dif 81 23 38 N. C. 149641 pager e 
: fo 8 Diff. 6164 578986; 
fe INN fo 58: (thy a r 9994171 


F " 


* * * 


= . . 1 5 . : : ; 2 \ — — P 
_ 2 9 „ - A 1 1 - * 
—_—_— . I * — # » * , 
= - <1 | N. 008105 5˙7840 
* 6 7 * J ” 
o 3 - * * 0 
” . # 7 S a bo 
25 — uv — f 
8 Fy ol : " 2 


= True diſt. 81* 24'- 4“ N. C, 149514 
2 : "Here in we find this method to be extremely incorrect, an error ariſing 
> -*nihe- kfhanceof nearly 4 minutes, occaſioning, at a mean, a wrong deter- 
—_ mination of the. Longitude of upwards of 400 miles. And the reſults will 
== ' - *be frequently found to be equally, if not more erroneons, when the Moon's 
_—_ : ' hor,parallax is at or near the leaſt, 53 minutes. But this method becomes 


= E alarmingly more uncertain in every caſe when the altitudes of the obſerved 


=_ | radius vid. Nude 60, 70, and even 80 degrees or more of aſtitude be- 
1 ang often unavoi le caſes at ſea, The uncertainty of this method by fines is 
o entire ene one hg 


U a 2 


* 


_ ;-objeRts are conſiderable, and are ſaid down by. means of a /ine of sines on 


* 
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2 » 
Ly 

- = 
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>. To great, that I have ſeen frequent inſtances of two or more perſons, who 
> have been well ſkilled and equally accurate in practical mathematics, at- 
+» tempting the ſame example in this way, who have differed in their deter- 
mination of the Longitude upwards of 250 miles, even when they have had 

the moſt correct ſcales for the buſineſs. 8 | 
After all, it muſt be allowed, that this method, imperfect as it is, may, 

_ notwithſtanding, be a piece of uſeful knowledge to a Seaman in comparing 
his computation of diſtance, when it can be applied within its proper (rg 

ol which he muſt now be fully apprized. Due regard being had to this, 
= and the altitudes laid down in the uſual manner by the chords on the peri- 


4 phery, he will find the rules in p. 11, 12, generally give a reſult not much wide 4 
Hof the truth. But the New Operation for this purpoſe, I have now ſheẽũ n 
in Formula I. is corrett in all caſes, provided the conſtructive part be per- # 17 
: formed with care; and, with a little practice, will be found to be nearly as 8 
expeditious as the former. The Formula for computation in p. 27, Scaman g, 
0 Desiderata, is, however, abundantly ſuperior to any coltrublive or graph > 
5 methods whatſoever, and ſhould always be preferred when perfect accuracy 2 
2 is required: and it is moreover fo conciſe, that any Seaman, who is tolerably 44 
5 expert in figures, may go through the whole in leſs than twenty minutes. C? 9 
- And now, I ſhall conclude theſe remarks, in ulating the Mariner 3 
1 into whoſe hands that little treatiſe may fall, and myſelf alſo, on the 3 
8 expunging of Formula I. with Pages 43, &c. as given in the firſt impreſſion: 2 
2 of the Desiderata, as it has afforded an opportunity of examining and bringing | 8 
£ to view, more fully than was at firſt intended, the merits' wht” demerita of "4h 
'--  - this method of clearing the Lunar diſtances, and of ſubſtituting others con- 3 
taining matter of much greater value and importance. It cannot, however, 2 
but be obſerved, that the circumſtances — the occaſion of this extra- = 
© ordinary event, have not been of the moſt pleaſant'nature; and, it ig pre- R 
; ſumed, it may with truth be faid, that it cannot add much credit to either = 
BY © the head or heart of the man who could adopt and purſue ſuch violent and - 
oppreſſive meaſures in contending. for the honour of a Diſcovery, which, = 
in reſpeQ to real Science, is indeed little more than 4 bubble! 1 
_ = 0 ! mizeras hominum mente, oh / pectora caca- © | 
3 5 BrisTOL, 1800, 08. 15t. C5 15 A ; | | 
we method ; Appendix to che Requiſite : $8 
3 Ft W nw yy — — eee, and bough, 1555 — - 3 
purpoſe from hence accuracy is to be'expettedy it may, on a bare i 3 
yet, it will be found by ale that it may he performed with great A 
8 Ny 5 . . 1 55 | if I 1 2 = 
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